Abstract: This paper develops an infinite time-horizon deterministic economic order quantity (EOQ) inventory model with deterioration based on discounted cash flows (DCF) approach where demand rate is assumed to be non-linear over time. The effects of inflation and time-value of money are also taken into account under a trade-credit policy of type " 1 / T α net T". The results are illustrated with a numerical example. Sensitivity analysis of the optimal solution with respect to the parameters of the system is carried out.
INTRODUCTION
The effects of inflation and time-value of money were ignored in the classical inventory models. It was believed that inflation would not influence the cost and price components. The economic situation of most of the countries has changed considerably during the last 25 years due to large-scale inflation and sharp decline in the purchasing power of money. Buzacott (1975) and Misra (1975) were the first to develop EOQ models taking inflation into account. Both of them considered a constant inflation rate for all the associated costs and minimized the average annual cost to derive an expression for the economic lot size. Their work was extended by researchers like Chandra and Bahner (1985) , Aggarwal (1981) , Misra (1979) , Bierman and Thomas (1977) , Sarker and Pan (1994) , etc. to cover considerations of time value of money, inflation rate, finite replenishment rate, etc. All these researchers worked on a constant demand rate. Datta and Pal (1990) and Bose et al. (1995) introduced a linearly trended demand along with inflation, time-value of money and shortages in inventory.
In developing mathematical inventory model, it is assumed that payments will be made to the supplier for the goods immediately after receiving the consignment. In day-to-day dealings, it is observed that the suppliers offer different trade credit policies to the buyers. One such trade credit policy is " 1 / T α net T" which means that a α% discount on sale price is granted if payments are made within 1 
T days and the full sale price is due within T (> 1
T ) days from the date of invoice if the discount is not taken. Ben-Horim and Levy (1982), Chung (1989) , Aggarwal and Jaggi (1994) , etc., discussed trade-credit policy of type " 1 / T α net T" in their models. Aggarwal et al. (1997) discussed an inventory model taking into consideration inflation, time-value of money and a trade credit policy " 1 / T α net T" with a constant demand rate. Lal and Staelin (1994) developed an optimal discounting pricing policy. Ladany and Sternlieb (1994) tried to make an interaction between economic order quantities and marketing policies.
In this paper, an attempt has been made to extend the model of Aggarwal et al.
(1997) to an inventory of items deteriorating at a constant rate θ (0 < θ <1). Also the demand rate is taken to be non-linear instead of a constant demand rate. Sensitivity of the optimal solution is examined to see how far the output of the model is affected by changes in the values of its input parameters.
ASSUMPTIONS AND NOTATIONS
A deterministic order-level model with an infinite rate of replenishment is developed with the following assumptions and notations.
is the demand rate at any time t . It is an increasing concave function of t, but the rate of increase is diminishing.
Thus marginal demand is a decreasing function of time.
(ii) T is the replenishment cycle length. r is the opportunity cost per unit time.
(xi) A constant fraction θ (0<θ <1) of the on-hand inventory deteriorates per unit of time.
(xii) The time horizon of the inventory system is infinite.
(xiii) The term of credit policy is "
, which means that a 1 M percent discount of sale price is granted if payments are made within 1 M days and the full sale price is due within M days from the date of invoice if the discount is not taken.
MATHEMATICAL FORMULATION
Let A(t) and C(t) be the ordering cost and unit cost of the item at any time 
where ( )
The solution of equation (1) with boundary condition ( ) 
where ( 1) (1 
The present worth of cash-flows for the (i+1)-th cycle is 1 1 ( 1) ( )
, say ( 1) 
Therefore, 
The present worth of all future cash flows is 
The solution of the equation
gives the optimum value of T provided it satisfies the condition , the optimum present value of all future cash flows from (7).
Case II: When discount is not taken
Here purchases made at time t i are paid after M days and purchase price in real terms for Q i units at time t i in the (i+1)th cycle is ( )
The present worth of cash flows for the (i+1)th cycle is (0)
(0)(log ) (0)(log ) ( log ) ( log ) (1 ) (9) for Case I by Bisection Method, we get the optimum value of T as T* = 17.899. Substituting T* in equations (4) and (7), we get the optimum value of Q i and ( ) ( ) (4) and (11) 
SENSITIVITY ANALYSIS
Based on the numerical examples considered above, a sensitivity analysis of T*,
is performed by changing (increasing or decreasing) the parameters by 25% and 50% and taking one parameter at a time, keeping the remaining parameters at their original values. In Table 1 , it is seen that the percentage change in Table 1 , it is clear that r is highly sensitive among all the parameters. a, C(0), M 1 , h are moderately sensitive. I, A(0) , α, θ have little sensitivity while b and ρ are insensitive. Behaviours of the parameters in Table   2 (α = 0) are nearly the same as in Table 1 . 
CONCLUDING REMARKS
The model developed here deals with the optimum replenishment policy of a deteriorating item in the presence of inflation and a trade credit policy. It is different from the existing models in that the demand rate is taken to be time-dependent in contrast to a constant demand rate in the other models. Time dependent demand is applicable to the goods whose demand changes steadily over time. Demand of a consumer goods changes steadily along with a steady change in the population density. A time-dependent demand rate is certainly more realistic than a constant demand rate. We can make a comparative study between the results of the discount case and without discount case. In the numerical examples, it is found that the optimum present worth of all future cash flows in case I is 0.385% less than that of case II. Hence the discount case is considered to be better economically. There is no appreciable change in the optimum value of the present worth of all future cash flows for changes made in the value of θ either in the discount case or in the no-discount case.
APPENDIX I
From equation (1), we have Therefore, 
APPENDIX II
Assuming r h > , we have 
